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TITLE OF THE INVENTION 
APPARATUS UNIT REPLACEMENT ASSISTING METHOD AND SYSTEM 
CROSS-REFERENCE TO RELATED APPLICATIONS 
This is a Continuation Application of PCT 
5 Application No. PCT/ JP02/03458, filed April 5, 2002, 

which was not published under PCT Article 21(2) in 
English. 

This application is based upon and claims the 
benefit of priority from the prior Japanese Patent 
10 Application No. 2001-106567, filed April 5, 2001, the 

entire contents of which are incorporated herein by 
reference . 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

15 The present invention relates to apparatus unit 

replacement assisting method and system for assisting 
unit replacement in an X-ray CT apparatus or the like. 

2. Description of the Related Art 

Recently, an X-ray computed tomography apparatus 
20 (hereinafter, referred to as the X-ray CT apparatus) 

has been playing an important role in many occasions in 
medical practice including diagnosis and treatment of 
a disease, scheduling of an operation, etc. The X-ray 
CT apparatus provides tomographic images of a patient 
25 based on strength of X-rays having passed through the 

patient. The tomographic images can be obtained, for 
example, through rotation scanning around the patient 
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followed by predetermined processing. 

A known detector employed in the X-ray CT 
apparatus is generally a detector referred to as "a 
single slice detector" or "a multi slice detector (or 
5 two dimensional array detector) " depending on an array 

arrangement of detecting elements. The former single 
slice detector is comprised of a plurality of detecting 
elements arranged in a row. The latter multi slice 
detector comprises more than one single slice detector, 
10 that is, arrays of a plurality of detecting elements in 

plural rows. 

Presently, 4-slice type is used extensively as the 
multi slice detector mounted on the X-ray CT apparatus. 
According to this X-ray CT apparatus, four images can 

15 be obtained at a time as an X-ray tube and the 4-slice 

multi slice detector rotate around a patient once. 
That is to say, by using the 4-slice multi slice 
detector, it is possible to acquire images, such as 
tomographic images, at a speed four times as fast as 

20 the single slice detector. 

Hence, there is an increasing clinical need for an 
X-ray CT apparatus equipped with a multi slice detector 
because of the capability of enabling an efficient 
diagnosis and reducing a total exposure of a patient to 

25 radiation, etc. It is thus well anticipated that a 

system that excels the 4-slice multi slice CT apparatus 
in a faster scanning rate, for example, an 8-slice CT 



apparatus or a 16-slice CT apparatus, will come into 
widespread use. 

Incidentally, when a hospital purchases a CT 
apparatus (for example, a 16-slice CT apparatus) that 
is most recently developed by a manufacturer, a 
conventionally installed single slice CT apparatus or 
4-slice CT apparatus is returned to the manufacturer 
due to a limited space or the like. Under present 
circumstances, however, the manufacturer has to scrap 
the old apparatus previously installed in the hospital. 

Recently, manufacturers are conducting a study 
of the possibility of upgrading a detector alone. 
However, the detector accounts for a large percentage 
of the cost of the CT apparatus. Thus, the cost is 
little saved on the part of the hospital by upgrading 
the detector alone (to be exact, the detector and 
peripheral equipment) . For example, one CT system 
costs tens of millions of yen, and the detector 
accounts for approximately 60% of the total cost. 

Also, because a unit like a detector deteriorates 
over time, a warranty period or a lifetime is 
specified, and the detector may be replaced by a 
detector of the same grade when the specified term 
expires. In the case of a general hospital, when a new 
CT apparatus is purchased, the existing CT apparatus 
may be used in another medical examination. In such 
a case, the detector may be replaced by a detector of a 
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lower grade that complies with the imaging conditions. 

Meanwhile, on the part of manufacturers, it is 
difficult to control the assembly line of a CT 
apparatus because they are unable to predict the 
5 receipt of an order that is placed at random from 

the hospital. When the products are manufactured more 
than necessary, the products have to be wasted, and 
conversely, when the produces are manufactured less 
than necessary, the delivery of the system is delayed, 

10 which causes trouble to the hospital. Moreover, parts 

needed to assemble a CT apparatus have to be purchased 
in excess of necessary quantities in advance. 

In addition, a CT apparatus is not something that 
the user can undertake installment or replacement of 

15 the detector. Hence, a service . person has to be 

dispatched to the hospital for approximately one week 
on each request for purchase or for replacement of the 
detector, which makes it difficult for the manufactur- 
ers to manage the dispatch of service persons. 

2 0 Moreover, each time a new apparatus is purchased, 

the CT apparatus or the detector is scrapped on the 
manufacturer's end, which is not environmentally good. 

Incidentally, used CT apparatuses are being on 
sale recently. However, they are sold by the product, 

25 and not by the unit, such as the detector. Also, in 

the case of the secondhand sales, unconditional tube 
replacement service, maintenance and painting service, 
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software upgrade service, and trade-in service are 
being offered. 

In regard to such service, related arts are 
disclosed in JP-A-2001-196198, according to which an 
5 on-site replaceable unit, such as the X-ray tube, is 

configured to store data indicating the characteristics 
thereof, so that, by reading out the stored data, 
environment settings are made automatically when the 
on-site replaceable unit is attached to a medical 

10 diagnostic unit, which enables the upgrading of 

software programs through a network transmission. 

Also, JP-A-2001-256342 describes service- 
information providing scheme related to a sales 
promotion and maintenance service system, according to 

15 which a purchaser of a personal computer or the like, 

or a purchaser of the personal computer as secondhand 
is provided with service information over a network, 
and the service information includes version upgrade 
information, discount information for those who made 

20 an access, etc. in addition to the product manual. 

BRIEF SUMMARY OF THE INVENTION 
The invention was devised in view of the 
foregoing, and therefore has an object to provide 
apparatus unit replacement assisting method and system 

25 that assist unit replacement in an X-ray CT apparatus 

or the like, by saving the cost incurred when replacing 
a unit in the CT apparatus or the like on the part of 
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the user, such as a hospital, and by facilitating 
the management of the product line of the apparatus 
and the dispatch of service persons on the part of 
the manufacturer while making a contribution to 
5 environmental improvement. 

An apparatus unit replacement assisting method 
according to a first invention includes: a step of 
receiving request information expressing a wish to 
replace a first unit comprising part of a first 

10 apparatus owned by the first user with a second unit; 

a step of receiving, from a second user different from 
the first user, release information informing release 
of a second unit comprising part of a second apparatus 
owned by the second user and usable in the first 

15 apparatus; and a step of presenting inquiry information 

to the first user, asking whether the first user is 
going to use the second unit released from the second 
user as a replacement unit for the first apparatus. 

An apparatus unit replacing method according to 

20 a second invention includes: a step of notifying, from 

a user to a unit provider and manager, a replacement 
request of a unit comprising part of an apparatus; a 
step of notifying, from the user to the unit provider 
and manager, a specific target replacement unit; and 

25 a step of notifying, from the user to the unit provider 

and manager, whether the user wishes a new unit or 
a secondhand unit for the target replacement unit. 



An apparatus unit replacement assisting system 
according to a third invention includes: a plurality 
of user apparatuses owned by a plurality of apparatus 
users; and one or more management apparatuses owned 
by an apparatus manager. The management apparatus 
includes: communication means for enabling communica- 
tions with the plurality of user apparatuses; request 
information managing means for managing request 
information received from a first user apparatus among 
the plurality of user apparatuses through the communi- 
cation means, the request information expressing a wish 
to replace a first unit comprising part of a first 
apparatus owned by an apparatus user of the first user 
apparatus with a second unit; release information 
managing means for managing release information 
received from a second user apparatus, different from 
the first user apparatus, among the plurality of user 
apparatuses through the communication means, the 
release information informing release of a second 
unit comprising part of a second apparatus owned by 
an apparatus user of the second user apparatus and 
usable in the first apparatus; and inquiry information 
notifying means for notifying, through the communica- 
tion means, the first user apparatus of inquiry 
information, asking whether the second unit in the 
second apparatus is going to be used as a replacement 
unit for the first apparatus. Each user apparatus 
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includes: communication means enabling communications 
with any one of the one or more management apparatuses; 
information notifying means for notifying the 
management apparatus of the unit replacement request 
5 information and the unit release information through 

the communication means; and information presenting 
means for presenting the inquiry information received 
from the management apparatus through the communication 
means . 

10 A management apparatus for an apparatus unit 

replacement assisting system according to a fourth 
invention is used in an apparatus unit replacement 
assisting system including a plurality of user 
apparatuses owned by a plurality of apparatus users and 

15 one or more management apparatus owned by an apparatus 

manager. The management apparatus includes: communica- 
tion means for enabling communications with the 
plurality of user apparatuses; request information 
managing means for managing request information 

20 received from a first user apparatus among the 

plurality of user apparatuses through the communication 
means, the request information expressing a wish to 
replace a first unit comprising part of a first 
apparatus owned by an apparatus user of the first user 

25 apparatus with a second unit; release information 

managing means for managing release information 
received from a second user apparatus, different from 
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the first user apparatus, among the plurality of user 
apparatuses through the communication means, the 
release information informing release of a second 
unit comprising part of a second apparatus owned by 
5 an apparatus user of the second user apparatus and 

usable in the first apparatus; and inquiry information 
notifying means for notifying, through the communica- 
tion means, the first user apparatus of inquiry 
information, asking whether the second unit in the 

10 second apparatus is going to be used as a replacement 

unit for the first apparatus* 

A user apparatus for an apparatus unit replacement 
assisting system according to a fifth invention is used 
in an apparatus unit replacement assisting system 

15 including a plurality of user apparatuses owned by a 

plurality of apparatus users and one or more management 
apparatus owned by an apparatus manager. The user 
apparatus includes: communication means enabling 
communications with any one of the one or more 

20 management apparatus; information notifying means 

for notifying the management apparatus of the unit 
replacement request information and unit release 
information through the communication means; and 
information presenting means for presenting inquiry 

25 information received from the management apparatus 

through the communication means. 

An apparatus unit replacement assisting system 



according to a sixth invention includes: managing means 
for managing information of a unit comprising part 
of an apparatus for each of apparatuses installed at 
a plurality of sites; and confirming means for 
confirming, in response to information related to 
a request to replace the unit in an apparatus installed 
at any one of the plurality of sites, whether a 
secondhand unit is acceptable as a target replacement 
unit for the unit. 

An apparatus unit replacement assisting system 
according to a seventh invention includes: obtaining 
means for obtaining information of a unit comprising 
part of an apparatus for each of apparatuses installed 
at a plurality of sites; and managing means for 
managing, in response to information related to 
a request to replace the unit in an apparatus installed 
at any one of the plurality of sites, at least one of 
a production line in a production factory of the 
apparatus, a maintenance line of the unit, dispatch of 
a service person who performs a replacement work of the 
unit . 

An apparatus unit replacement assisting system 
according to an eighth invention includes: obtaining 
means for obtaining information of a unit comprising 
part of an apparatus for each of apparatuses installed 
at a plurality of sites; and presenting means for 
presenting, in response to information related to 



a request to replace a first unit with a second unit in 
an apparatus installed at any one of the plurality of 
sites, a sales price of the second unit after deduction 
of a trade-in price of the first unit to a request 
sender site. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

FIG. 1 is a block diagram schematically showing an 
arrangement of an apparatus unit replacement assisting 
system according to one embodiment of the invention; 

FIG. 2 is a view showing one example of management 
information by user stored in a database held at the 
manufacturer's end in the embodiment; 

FIG. 3 is a view showing one example of schedule 
management information by apparatus type and product 
stored in the database held at the manufacturer' s end 
in the embodiment; 

FIG. 4 is a view showing one example of price 
information by apparatus type and product stored in 
the database held at the manufacturer's end in the 
embodiment; and 

FIG. 5 is a flowchart detailing a flow of the 
procedure in which since a user has expressed his wish 
to replace a unit until the replacement is completed in 
the embodiment . 

DETAILED DESCRIPTION OF THE INVENTION 

The following description will describe in detail 
one embodiment of apparatus unit replacement assisting 
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service and system of the invention with reference to 
the drawings. Hereinafter, an explanation will be 
given to upgrade assisting system and service for 
a detector in an X-ray CT apparatus by way of example. 
It should be noted that, in practice, not only the 
detector but also peripheral equipment (for example, 
a DAS standing for a data acquisition system) or the 
like are upgraded; however, an explanation of the 
latter is omitted for ease of explanation. 

FIG. 1 is a block diagram schematically showing 
an arrangement of upgrade assisting service and system 
for a detector in an X-ray CT apparatus according to 
one embodiment of the invention. FIG. 2, FIG. 3, and 
FIG. 4 are views used to explain a database (contents 
and management information) held at the manufacturer's 
end. FIG. 5 is a flowchart when the user upgrades 
the unit. Hereinafter, an explanation will be given 
briefly to the upgrade assisting system for the 
detector in the X-ray CT apparatus according to one 
embodiment of the invention, with reference to FIG. 1 
through FIG. 5. 

As shown in FIG. 1, the upgrade assisting service 
and system according to one embodiment of the invention 
comprises a manufacturer apparatus 1 (apparatus at the 
manufacturer's end), and a number of user apparatuses 2 
(apparatuses at the users' end) and a salesperson 
apparatus 3 (apparatus at the end of a salesperson in 



charge) each connected to the manufacturer apparatus 1 
via a communication line, such as the Internet. 
The communication line may be a private line. 

The manufacturer apparatus 1 comprises a 
management server 11, a database 12, a control portion 
13, a communication portion 14, a personal computer 
(hereinafter, referred to as the communication 
terminal) 15 having the communications capability and 
installed inside the factory, and a personal computer 
(hereinafter, referred to as the communication 
terminal) 16 having the communications capability 
and installed inside the service center. Each user 
apparatus 2 is a personal computer (hereinafter, 
referred to as the communication terminal) having the 
communications capability, and as shown in the drawing 
by way of example, each comprised of a manipulation 
portion 21 including a keyboard, a mouse, etc., 
a control portion 22, a display portion 23, and 
a communication portion 24. The personal computer 
(hereinafter, referred to as the communication 
terminal) 3 owned by the salesperson in charge is 
comprised of a manipulation portion 31, a control 
portion 32, a display portion 33, and a communication 
portion 34, all having substantially the same 
capabilities as those of their respective counterparts 
in the user apparatus 2. 

In the manufacturer apparatus 1, the communication 



terminals 15 and 16 in the factory, the service center 
or the like are connected to each other on a LAN via 
a private line. The manufacturer apparatus 1 is 
connected to each user apparatus 2 and to the 
salesperson apparatus 1 via a communication line using 
a public network. 

The upgrade assisting system shown in the drawing 
is to effectively use a detector (a particular unit 
comprising part of the X-ray CT apparatus) that is no 
longer used by a physician (user) in the hospital who 
has signed up for membership, through a trade-in, 
maintenance, sales, and installment service undertaken 
at the manufacturer's end. 

According to this system, guide information 
related to the upgrading of detectors, is transmitted 
from the manufacturer to the users registered as 
members. This enables the users to make a decision on 
the purchase of a detector by comparing the prices of 
old detectors and new detectors, the delivery date, 
etc. based on the transmitted information. In this 
system, it should be noted that when various kinds of 
services, including the information related to the 
upgrading of detectors thus transmitted, are provided 
to the users, the services are provided only under 
the management of the management server 11 in the 
manufacturer apparatus 1. 

Information excluded from the guide information, 



such as more detailed information, can be provided from 
the management server 11 to the user wishing to obtain 
the detailed information under specific conditions 
through judgment processing by the personal computer 16 
installed at the service center in the manufacturer 
apparatus 1. Also, the users can see part of the 
contents in the database 12 only when the management 
server 11 allows access. 

The above information providing method will be 
described in detail below. 

Contents of information and the management 
information (information registered in the database 12) 
held at the manufacturer's end will now be explained 
with reference to FIG. 2, FIG. 3, and FIG. 4. 

The contents of information held at the 
manufacturer's end include: the guide information of 
detectors transmitted to the users; the contract status 
of each detector; information as to the apparatus 
installed in the hospital of each user; information 
as to the type of detector employed in the apparatus; 
the type of detector on order from the user; the date 
of order; a period of installment; inventories 
of detectors or the like stored in the factory; 
a production period of detectors or the like to be 
produced by the current production line; a dispatch 
schedule of respective service persons; the price of 
a detector when the detector is newly purchased; the 



price of a detector that the manufacture purchased from 
another hospital and performed the maintenance; a time 
needed for maintenance on a detector purchased from a 
hospital; the least number of CT examinations by a user 
that makes the upgrading of the detector profitable, 
etc. Further, the management server 11 in the 
manufacturer apparatus 1 constantly inputs new 
information into the database 12, such as registration 
of a detector on request for trade-in, a feature 
project by the manager, contract information of 
respective detectors, etc. 

The management server 11 is furnished with a 
function of reading out information from the database 
12 through a search, or retrieving information from the 
manufacturer apparatus 1, upon receipt of a request, 
a search condition, etc. from the authorized user 2. 
The user obtains an access permit by inputting 
identification information, such as his membership code 
number and security code, through the manipulation 
portion 21 on the user apparatus 2, and then by 
accessing the management server 11 through the 
communication portion 24 and the communication portion 
14. For this reason, the management server 11 stores 
information needed to access the manufacturer apparatus 
1 provided on the communication line, such as the 
Internet . 

Of all the users, only those who singed up for the 



membership are provided with upgrade information or the 
like periodically, for example, once a month, from the 
manufacturer apparatus 1. Alternatively, because the 
manufacturer apparatus 1 has registered each hospital 
and the apparatus currently installed at each hospital 
(including information of a unit, such as the detector) 
in the database 12, it may be arranged in such a manner 
that the manufacturer apparatus 1 provides the user 
apparatus 2 with the upgrade information when the user 
merely inputs the identification information. 

Operations when the user is going to purchase 
a detector in the manner described above will now be 
explained briefly with reference to FIG. 5. 

The user registers the type of a detector he 
wishes to purchase, the delivery date, etc. in the 
database. Alternatively, the salesperson in charge may 
perform database registration at request from the user, 
or the person in charge in the service center may 
perform database registration on the personal computer 
16 installed at the center. Herein, an explanation 
will be given in detail to a case where the users 
(Hospitals A, B, C, and D) perform database 
registration by way of example. 

The user wishing to upgrade the detector first 
obtains his membership code number and security code by 
communicating with the manufacturer apparatus or making 
contact with the service center or the salesperson in 
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charge, on the user apparatus 2. Then, when the user 
decides to upgrade the detector from the upgrade- 
related information received from the manufacturer 
apparatus 1, the user performs the following on the 
5 user apparatus 2 . 

The user activates the user apparatus 2 and 
requests access to the manufacturer apparatus 1 through 
the manipulation portion 25, then the control portion 
22 in the user apparatus 2 first reads out information 

10 needed to access the management server 11 in the 

manufacturer apparatus 1, connects the communication 
portion 23 to the communication portion 14 in the 
manufacturer apparatus 1 via the communication line, 
and outputs an access request to the manufacturer 

15 apparatus 1. 

Upon receipt of the access request through the 
communication portion 14, the control portion 13 in 
the manufacturer apparatus 1 sends the information 
indicating the input of the membership code number and 

20 the security code managed by the management server 11 

to the user apparatus 2 through the communication 
portion 14. The control portion 22 in the user 
apparatus 2 then displays the information thus received 
through the communication portion 24 on the display 

25 portion 23. 

In a case where the user inputs the membership 
code number and the security code by manipulating the 



manipulation portion 25, such as a keyboard and a 
mouse, the control portion 22 notifies the manufacturer 
apparatus 1 of the input information through the 
communication portion 24. Upon receipt of the 
membership code number and the security code through 
the communication portion 14, the control portion 13 
checks the received information against the information 
managed in the management server 11, and notifies the 
user apparatus 2 of an access permit to the database 
12, through the communication portion 14 only when 
a match is confirmed. 

By taking the procedure as above, the user is able 
to see part of the information related to the detectors 
registered in the database 12 sequentially. Also, by 
inputting a specific search condition that meets his 
need, for example, the type, price, delivery date, 
model year of an available detector, the type of 
a detector compatible with the CT apparatus, or a 
combination of the foregoing, the user conducts search 
by means of the control portion 13 in the manufacturer 
apparatus 1, and is thereby able to see the information 
that satisfies the condition. 

When the user wishes to see information not 
registered in the database 12 as well, he can see 
additional information by retrieving such information 
(for example, product information and catalog 
information) from the management server 11 in the 
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manufacturer apparatus 1 to be displayed on the display 
portion 23, by pressing a command button being 
displayed. Likewise, the user can retrieve information 
about a feature project. In this case too, the user 
5 apparatus 2 selects information at a command from the 

user, and displays only the information satisfying the 
condition that meets the user's need. 

When the user cannot find a detector satisfying 
the condition that meets his need, the user can 

10 register the condition of a detector he wishes to 

purchase in the manufacturer apparatus 1. In this 
case, when a detector that satisfies the condition is 
registered later, it is preferable that the management 
server 11 in the manufacturer apparatus 1 transmits the 

15 information related to this particular detector only to 

the user who registered the condition. 

When the user finds a detector satisfying the 
condition that meets his need from the search 
information and product information and decides to 

20 purchase the detector, he can commence the purchase 

procedure by inputting a message indicating the 
intention of purchase through the manipulation portion 
21, for example, by manipulating a contract application 
button being displayed. 

25 The management server 11 in the manufacturer 

apparatus 1 then reads out contract information of the 
respective detectors, and sends the same to the user 



apparatus 1 through the communication portion 14. Upon 
receipt of the information, the control portion 22 in 
the user apparatus 2 extracts the information on sold 
detectors as non-display information from the entire 
information thus read out from the database 12 based on 
the received information, and thereby makes it possible 
to display only the other information in the database 
12 on the display portion 23. 

Also, registration in the database 12 is updated 
at the manufacturer's end each time a CT apparatus is 
installed at the site of any user or the detector is 
upgraded. 

When the user informs of his intention to purchase 
a detector in this manner, the database 12 in the 
manufacturer apparatus 1 is managed as shown in FIG. 2, 
FIG. 3, and FIG. 4. 

FIG. 2 shows management information by user stored 
in the database 12. Herein, items including the type 
of currently installed apparatus, the type of detector 
employed in the installed apparatus, the type of 
detector that becomes unnecessary when a new detector 
is purchased, and the delivery date desired are shown 
for each of the users, Hospitals A, B, C, and D, by 
way of example. FIG. 3 shows schedule management 
information by apparatus type and product stored in the 
database 12. Herein, items including an inventory, the 
need of production, production due date, availability 



of maintenance, maintenance due date, installation 
hospital, installation scheduled date, manpower are 
shown by way of example. FIG. 4 shows price 
information by apparatus type and product stored in the 
database 12. Herein, items including the sales price 
of a new unit, the sales price of an old (secondhand) 
unit, the trade-in price are shown by way of example. 

As shown in FIG. 2, Hospital A owns two products 
A-series/ the type of installed apparatus, each being 
equipped with an 8-slice detector/the detector employed 
in the installed apparatus, and wishes to replace 
the 8-slice detector in one of the products A with a 
16-slice detector by April 1, 2001. Hospital B has 
installed two products A (each employing a 4-array 
system detector) , and wishes to upgrade one of the 
detectors to an 8-slice detector by May 1, 2001. 
Hospital C has installed a product A employing a single 
detector, and wishes to upgrade the single detector to 
a 4-slice detector by July 1, 2001. Hospital D has 
installed a product B employing a single detector, and 
wishes to upgrade the single detector to a 4-slice 
detector by June 1, 2001. 

As can be understood from FIG. 2, the 4-slice 
detector in Hospital B can be upgraded by utilizing 
the 8-slice detector that will become unnecessary in 
Hospital A. Also, the single detector in Hospital C 
can be upgraded by utilizing the 4-slice detector that 
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will become unnecessary in Hospital B. 

By exploiting these facts, the control portion 13 
in the manufacturer apparatus 1 transmits the following 
instructions to the personal computer 15 in the factory 
5 based on the inventory status of the detectors (all 

out of stock, herein) : to produce a 16-slice detector 
for Hospital A by the end of March, 2001; to produce 
a 4-slice detector for Hospital B by the end of May, 
2001; to finish maintenance on the 8-slice detector 

10 that will become unnecessary in Hospital A and on the 

4-slice detector that will become unnecessary in 
Hospital B by the end of April and June, respectively. 
Meanwhile, the control portion 13 transmits information 
as to the number of service persons needed and the 

15 schedule of dispatch to the personal computer 16 in 

the service center (see FIG. 3) . 

On the other hand, the salesperson in charge in 
the service center presents the price of the 16-slice 
detector after the deduction of the trade-in price of 

20 the 8-slice detector to Hospital A, and presents the 

price of the 8-slice detector after the deduction of 
the trade-in price of the 4-slice detector to Hospital 
B as well. On the other hand, the salesperson offers 
the hospital C the 4-slice detector, purchased from 

25 Hospital B and done with maintenance in the factory, at 

a price lower than the price of a new 4-slice detector 
(see FIG. 4) . 



FIG. 5 shows the flow of the procedure in which 
since the user has expressed his wish to upgrade a unit 
until the upgrading is completed. 

The user first signs up for membership to receive 
the upgrade assistance, and obtains the membership 
code number and the security code (Step SI) . When the 
user wishes to upgrade the detector, he inputs the 
membership code number and the security code on the 
user apparatus 2 (Step S2) , and receives information 
related to target upgrade products provided from the 
manufacturer apparatus 1 (Step S3). 

Herein, the manufacturer apparatus 1 judges 
whether there is an input from the user apparatus 2 
as to a unit the user wishes to purchase (Step S4) . 
Upon judging the absence of the input, the manufacturer 
apparatus 1 ends the processing, and upon judging the 
presence of the input, the manufacturer apparatus 1 
confirms the inventories of both the new and old 
units (Step S5) , and makes an estimate of the prices, 
delivery date, etc. and notifies the user apparatus 2 
of the estimate (Step S6) . The user then decides 
whether he makes a contract according to the contents 
thus notified (Step S7) , and the manufacturer apparatus 
1 ends the processing when the user decides not to make 
a contract. When the user decides to make a contract, 
the manufacturer apparatus 1 informs the factory and 
the service center of the contents of the contract, 
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and makes an arrangement as to the production, the 
maintenance, the dispatch of service persons, etc. 
(Step S8) . When all the foregoing is completed, the 
contract product is delivered (Step S9) , and the user 
5 makes the payment (Step S10) , whereupon the sequences 

of processing are completed. 

As has been described, an upgrade detector can be 
purchased at a lower price by trading in the detector 
employed in the existing apparatus for the new detector 

10 with the manufacturer; moreover, the secondhand 

detector done with maintenance at the manufacturer's 
end to function as good as a new unit can be purchased 
at a lower price than the price of a new unit. Hence, 
the cost can be saved on the part of the hospital. 

15 Also, on the part of the manufacturer, because 

they can know the number of detectors or the like that 
need to be produced, not only they can fully exploit 
the information thus obtained for the production 
management, but also they can manage the dispatch of 

20 service persons more easily. 

Further, it is environmentally good because the 
manufacturer can recycle the detectors that are 
conventionally scrapped . 

Because the manufacturer apparatus 1 has 

25 registered the types of apparatus currently installed 

in the hospital and the unit information as to the type 
of employed detector in connection with the hospital 
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name in the database 12, the user can readily obtain 
the upgrade information by merely inputting the 
identification information on the user apparatus. 

Because the upgrade information provided from the 
5 manufacturer apparatus 1 includes the index indicating 

the least number of CT examinations that makes the 
upgrading profitable, the use may judge whether the 
upgrading of the product is preferred or not by 
referring to the index. 

10 While the embodiment of the invention have been 

described, the invention of the application is not 
limited to the embodiment above, and can be modified in 
various manners without departing from the gist of the 
invention when put into operation. Also, embodiments 

15 can be combined where applicable, and combined 

advantages can be achieved in such a case. Further, 
inventions in various stages are included in the 
embodiment above, and various inventions can be 
extracted by adequately combining a plurality of 

20 constituent features disclosed above. 

For example, of all the constituent features 
disclosed in the embodiment above, some of constituent 
features may be omitted, and the configuration omitting 
some of the constituent features can be extracted as 

25 an invention when the problems described in the column, 

*the problems the invention is to solve", can be 
solved, and at least one of the advantages described 



in the column, *the advantage of the invention'', can be 
achieved* 

For example, an explanation was given to the 
upgrading of the product unit in the embodiment above; 
however, the invention is not limited to the upgrading. 
For example, the user may wish to replace the product 
with a product of the same grade due to expiration of 
the warranty period or lifetime. Also, the user may 
wish to replace the product with a product of a lower 
grade because the existing CT apparatus is used in 
another examination room. The invention can be 
suitably adapted to meet such a need. 

Also, an explanation was given to the detector 
in the CT apparatus as the unit to be replaced in the 
embodiment above. However, it is not sufficient to 
replace the detector alone in practice, examples of 
which will now be explained. 

(1) The detector in the CT apparatus includes 
various types having detecting elements in 4 arrays, 8 
arrays, 16 arrays, 32 arrays, and so forth. Upgrading 
is therefore possible by increasing the number of 
arrays. In this case, however, the chief object is to 
increase the largest number of slices by increasing the 
number of arrays. Hence, according to the upgrading 
by increasing the number of arrays, it is general to 
increase the largest number of slices by increasing 
the number of channels in the DAS at the same time and 



changing the user interface and the software program 
used for reconstruction. 

To be more specific, when a detector having 32 
arrays of detecting elements at intervals of 1,0 mm is 
replaced by a detector having 100 arrays at intervals 
of 1.0 mm, the use status can be upgraded from 1 . 0 mm x 
4 slices, 2.0 mm x 4 slices, and 8.0 mm x 4 slices 

to 1.0 mm x 10 slices, 2.0 mm x 10 slices, and 
10.0 mm x 10 slices. As has been described, in the 
case of such upgrading, the number of channels in the 
DAS, the user interface, the software programs used for 
reconstruction, etc. need to be changed or replaced. 

(2) The detector in the CT apparatus includes the 
one having arrays of detecting elements aligned at 
regular intervals, and the one having arrays of 
detecting elements aligned at irregular intervals. 
For example, even in the case of the detector having 32 
arrays of detecting elements, there are a detector 
having arrays at regular intervals of 1.0 mm and 
a detector having arrays at intervals of 0.5 mm at 
the center and at intervals of 1 . 0 mm at either side. 
The selection of the alignment is determined depending 
on the imaging conditions based on the contents of 
diagnosis. Thus, when the diagnostic purpose to use 
the CT apparatus is changed, it may be desirable to 
change the detector from the regular interval alignment 
type to the irregular interval alignment type or from 
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the irregular interval alignment type to the regular 
interval alignment type. In this case, because the 
slice conditions are changed correspondingly, switching 
circuits, which determine a way in which outputs from 
5 the respective arrays are synthesized, need to be 

changed or replaced. 

(3) The detector in the CT apparatus may have 
the same number of arrays of detecting elements at 
different intervals. Because selecting the detector 

10 having smaller intervals can increase the largest 

number of slices, the user may wish to replace the unit 
with the one having different intervals. 
For example, the interval varies from 1.0 mm to 0.5 mm 
for 32 arrays of detecting elements, and when the user 

15 wishes to replace the unit having arrays of detecting 

elements at intervals of 1.0 mm to the unit having 
arrays of detecting elements at intervals of 0.5 mm, it 
is preferable to increase the largest number of slices 
by changing the number of channels in the DAS from 4 to 

20 8 or 16. When the number of the DAS channels is 

increased, the switching circuit connecting the 
detector to each DAS, the user interface, the software 
programs used for reconstruction, etc. need to be 
changed or replaced. 

25 Besides the foregoing, modifications as follows 

are possible. 

For example, an explanation was given to the 



replacement of the detector in the X-ray CT apparatus 
in the embodiment above. However, the invention can be 
applied to other parts, such as the X-ray tube, the 
diagnostic table apparatus. Also, applications of 
the invention are not limited to an X-ray CT apparatus, 
and the invention can be applied to other medical 
equipment, such as an MR I apparatus (magnetic field 
coil), or to other products (for example, an elevator) 
that cannot be installed by the user. 

Also, an explanation was given on the assumption 
that the manufacturer apparatus 1 is provided to only 
one site in the embodiment above; however, the 
manufacturer apparatus 1 may be provided to more than 
one site while being liked up with one another. For 
example, by distributing the sites to domestic local 
regions or to places overseas, and by transporting the 
apparatus unit and dispatching a service person from 
the production factory or the maintenance factory in 
the actual region, it is possible to save expenses, 
such as a transportation fee and tax charges, which 
reduces the economical burden on both the user and the 
manufacturer. In addition, the manufacturer becomes 
able to calculate the trade-in price by taking the 
expenses, such as a transportation fee and tax charges, 
into account, and therefore is able to judge a value of 
a trade-in. 

Also, in the embodiment above, when the apparatus 



unit is for trade-in, the hospital has to provide 
information as to in what manner and to what extent the 
unit has been used, so that the manufacturer can judge 
whether the apparatus unit is usable for replacement 
and value the apparatus unit for trade-in. On the 
other hand, the CT apparatus generally accumulates 
system operation information (log data) within the 
apparatus to enable judgment on the use status. 
Thus, when the hospital expresses a wish for a trade-in 
of the unit, the hospital is request to present 
the manufacturer the log data read out from the CT 
apparatus, through an on-line or off-line transmission. 
This eliminates the need to create the report on the 
use status of the unit on the part of the hospital, 
and enables precise judgment on the use status of the 
unit on the part of the manufacturer, so that the 
manufacturer can judge the value of the trade-in unit 
exactly and thereby present an adequate price to the 
hospital . 

Further, the invention is not limited to the 
detector in the CT apparatus, and can be applied to 
replacement of a unit comprising part of various 
apparatuses. An apparatus unit replacement assisting 
method and a system configuration in such a case will 
now be explained. 

(Apparatus Unit Replacement Assisting Method) 

An apparatus unit replacement assisting method 



1 



V 
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according to the invention includes: a step of 
receiving, from a first user, request information 
expressing a wish to replace a first unit comprising 
part of a first apparatus owned by the first user with 
5 a second unit; a step of receiving, from a second user 

different from the first user, release information 
informing release of a second unit comprising part of 
a second apparatus owned by the second user and usable 
in the first apparatus; and a step of presenting 

10 inquiry information to the first user, asking whether 

the first user is going to use the second unit released 
from the second user as a replacement unit for the 
first apparatus. 

Herein, the first unit and the second unit are 

15 units having substantially the same capability that 

need to be replaced by a worker* Also, the step of 
presenting the inquiry information is a step of 
offering the second unit taken from the second user and 
done with maintenance, and further, presenting the 

20 first user a replacement cost lower than the price of 

the second unit when newly purchased. 

It is preferable that the method described above 
selectively includes steps if necessary as follows: 

a step of making a provisional contract with the 

25 first user when information expressing a wish to use 

the second unit is received from the first user in 
response to the inquiry; 
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a step of confirming with the first user whether 
the second unit as a desired replacement unit is a new 
unit or a secondhand unit or whether a secondhand unit 
is acceptable; 

5 a step of confirming with the second user about 

information related to post-treatment of the second 
unit; 

a step of performing maintenance on the second 
unit released from the second user; 
10 a step of presenting information about a 

maintenance fee of the second unit to the second user; 

a step of presenting expenses needed for 
replacement with the second unit to the first user; 

a step of presenting a dispatch date of a service 
15 person who performs unit replacement to the first user; 

a step of confirming a reply from the first user, 
and a step of managing at least one of a production 
line in a factory, a unit maintenance line, and 
dispatch of a service person, depending on the reply 
20 from the first user. 

Also, in a case where the second user wishes to 
replace the second unit with a third unit, it is 
preferable to further include a step of calculating and 
presenting a trade-in price of the second unit to the 
25 second user. 

In this case, the step of presenting the trade-in 
price is a step of presenting the second user a price 
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of the third unit after deduction of the trade-in price 
of the second unit. 

Also, a trial calculation of the trade-in price 
is made by adding expenses needed for replacement 
including a transportation fee to a trade-in base 
price, a value of a trade-in is judged from the trial 
calculation, and the trade-in price is presented to the 
second user when the trade-in is judged as profitable. 

Also, in a case where the apparatus is configured 
to automatically record operation history information 
during use, it is preferable to further include a step 
of having the second user wishing to trade in the 
second unit present the operation history information 
through an on-line or off-line transmission, and 
judging a value of a trade-in with understanding of a 
use status of the unit for trade-in from the operation 
history information, so that the trade-in price is 
determined based on a result of the value judgment in 
the step of presenting the trade-in price. 
(Apparatus Unit Replacement Assisting System) 

An apparatus unit replacement assisting system 
according to the invention includes a plurality of user 
apparatuses owned by a plurality of apparatus users, 
and one or more than one management apparatus owned by 
an apparatus manager. 

In this case, the management apparatus includes: 
communication means for enabling communications with 



the plurality of user apparatuses; request information 
managing means for managing request information 
received from a first user apparatus among the 
plurality of user apparatuses through the communication 
means, the request information expressing a wish to 
replace a first unit comprising part of a first 
apparatus owned by an apparatus user of the first user 
apparatus with a second unit; release information 
managing means for managing release information 
received from a second user apparatus, different from 
the first user apparatus, among the plurality of user 
apparatuses through the communication means, the 
release information informing release of a second 
unit comprising part of a second apparatus owned by 
an apparatus user of the second user apparatus and 
usable in the first apparatus; and inquiry information 
notifying means for notifying, through the communica- 
tion means, the first user apparatus of inquiry 
information, asking whether the second unit in the 
second apparatus is going to be used as a replacement 
unit for the first apparatus. 

On the other hand, each user apparatus includes: 
communication means enabling communications with any 
one of the one or more management apparatuses; 
information notifying means for notifying the 
management apparatus of the unit replacement request 
information and the unit release information through 



- 36 - 



the communication means; and information presenting 
means for presenting the inquiry information received 
from the management apparatus through the communication 
means . 

5 Another example of the system is configured to 

include: managing means for managing information of 
a unit comprising part of an apparatus for each of 
apparatuses installed at a plurality of sites; and 
confirming means for confirming, in response to 

10 information related to a request to replace the unit 

in an apparatus installed at any one of the plurality 
of sites, whether a secondhand unit is acceptable as 
a target replacement unit for the unit. 

Alternatively, the system may be configured to 

15 include: obtaining means for obtaining information of 

a unit comprising part of an apparatus for each of 
apparatuses installed at a plurality of sites; and 
managing means for managing, in response to information 
related to a request to replace the unit in an 

20 apparatus installed at any one of the plurality of 

sites, at least one of a production line in a 
production factory of the apparatus, a maintenance line 
of the unit, dispatch of a service person who performs 
a replacement work of the unit. 

25 Further, the system may be configured to include: 

obtaining means for obtaining information of a unit 
comprising part of an apparatus for each of apparatuses 
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installed at a plurality of sites; and presenting means 
for presenting, in response to information related to 
a request to replace a first unit with a second unit in 
an apparatus installed at any one of the plurality of 
sites, a sales price of the second unit after deduction 
of a trade-in price of the first unit to a request 
sender site. 

When arranged in the above manner, the presenting 
means makes a trial calculation of the trade-in price 
by adding expenses needed for replacement including 
a transportation fee to a trade-in base price, judges 
a value of a trade-in from the trial calculation, and 
presents the trade-in price when the trade-in is judged 
as profitable. 

Alternatively, the obtaining means obtains 
operation history information during use that is 
automatically recorded by the apparatus; and the 
presenting means judges a value of a trade-in with 
understanding of a use status of the unit for trade-in 
from the operation history information, and determines 
the trade-in price based on a result of the value 
judgment . 

As has been described in detail, according to the 
invention, it is possible to provide apparatus unit 
replacement assisting method and system that can reduce 
the cost incurred when replacing a unit in a CT 
apparatus or the like on the part of the user, such 



as a hospital, and facilitate the management of the 
production line of the apparatus and the dispatch of 
service persons on the part of the manufacturer while 
making a contribution to environmental improvement. 



